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ABSTRACT 
2 
The purpose of this study was to investigate the relationship between oral narrative 
abilities and executive function skills in typically developing first and third grade children. 
Several studies have begun to identify differences in executive function profiles of different 
groups of children, while other studies have determined a relationship between individual 
language skills and isolated executive function abilities. Few studies have examined the 
relationship between applied language tasks, such as narrative ability, and functional displays of 
executive functions. Subjects included 27 first and third grade students attending a central 
Illinois public school. The current study investigated the relationship between oral narrative 
skills measured by the Test of Narrative Language (TNL) and executive function skills measured 
by the Behavioral Rating Inventory of Executive Functions (BRIEF). In order to further examine 
narratives generated by the participants, the Index of Narrative Microstructure (INMIS) was 
used to determine the relationship between narrative microstructure and executive functions. 
Pearson correlations on results from the TNL, BRIEF, and INMIS were performed to determine 
relationships between executive functions and narrative skills (comprehension, production, and 
microstructure) . Overall narrative ability scores from the TNL and global executive composite 
scores on the BRIEF were significantly correlated. Stronger relationships were found between 
narrative production and executive functions than narrative comprehension and executive 
functions. The strongest relationships were found between narrative production abilities and the 
executive function skills of shift, plan/organize, and monitor. Significant correlations were also 
found between global executive functions captured on the BRIEF GEC and narrative 
productivity from INMIS Productivity z-scores and total number of words (TNW) z-scores . The 
strongest correlations were found between the INMIS Productivity score and the executive 
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function skills of shift and plan/organize. No relationships were found between executive 
functions and measures of narrative complexity from INMIS Complexity z-scores, mean length 
of t-units, or proportion of complex t-units. Results from this study suggest that expressive 
language skills in applied narrative tasks engage not only language abilities, but also executive 
functions such as flexibility, organization, planning, and monitoring. 
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The comprehension and production of narratives is an important aspect of 
communication which is necessary for social and academic success. Understanding and 
generating stories requires certain linguistic and cognitive skills. The production of narratives is 
a functional use of expressive language skills that involves understanding of the basic framework 
of narratives, and the use of strategies to adjust language to accommodate various listeners.  
Narrative quality depends upon the ability to formulate a purpose or communicative intent, select 
and organize relevant information, and adjust and repair language based on accurate 
understanding of the listener ' s  perspective (Owens, 200 1) .  These organizational abilities can be 
described as executive functions, which are a cluster of metacognitive skills generally agreed to 
include attention and working memory, inhibitory control, strategic planning and organizing, 
initiation and per sistence, shifting, and self-regulation (Gioia, Isquith, Guy, & Kenworthy, 2000; 
Jurado & Rosselli, 2007). Foundational elements of executive functions emerge in early 
childhood and develop in spurts that coincide with developmental phases of the prefrontal cortex 
(Richard & Fahy, 2005). Prefrontal structures of the brain have been shown to be involved in 
executive function skills (Jurado & Rosselli, 2007, Anderson, 2002). Studies have shown 
prefrontal activation associated with narrative comprehension and production tasks as well (Mar, 
2004). 
Several studies have investigated the relationship between specific language skills and 
isolated executive function abilities measured in nonfunctional laboratory tasks (Carlson, Davis, 
& Leach, 2005; Carlson, 2005; Im-Bolter, Johnson, & Pascual-Leone, 2006; Cohen, Vallance, 
Barwick, Im, Menna, Horodesky, & Isaacson, 2000; Hoffinan & Gillam, 2004; Marton, & 
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Schwartz, 2 003) .  Three studies have identified a relationship between aspects of language and 
executive functions in preschoolers, school-age children, and adolescents (Hughes, Turksta, & 
Wulfeck, 2009; Trainor, 201  O; Liesen, 201 1 ) .  Executive functions in these three studies were 
evaluated using the Behavior Rating Inventory of Executive Function (BRIEF), a standardized, 
indirect measure  of executive function behaviors observed in daily routines and situations. Two 
studies examining the relationship between executive functions and language analyzed specific 
language skills measured in structured tasks. Liesen used the Clinical Evaluation of Language 
Fundamentals (CELF-4) to evaluate individual receptive and expressive language skills. Hughes, 
Turkstra, and Wulfeck utilized the CELF-3 to categorize children as language impaired or 
typically developing and then evaluated the differences between the groups on executive 
function as measured by the BRIEF. 
Few studies have evaluated the functional use oflanguage (i.e . ,  narrative ability) when 
examining the relationship between executive functions and language. Hooper,  Swar tz, Wakely, 
Kruif, and Montgomery determined a relationship between executive functions and written 
narrative ability in elementary school children (2002). Scores on measures of initiation and set 
shifting significantly differentiated good writers from poor writers.  Several studies have 
investigated the difference between narratives of typically developing children and those of 
children with Attention-Deficit Hyperactive Disorder (ADHD). ADHD has been shown to be 
associated with executive dysfunction (Barkley, 1 997; Luo & Timler , 2008; Mclnnes, 
Humphries, Hogg-Johnson, & Tannock, 2003) .  Studies investigating the narratives of children 
with ADHD have found deficits in narrative cohesion and organization (Purvis & Tannock, 
1 997; Tannock, Pur vis, & Schacher, 1 993; Milch-Reich, Campbell, Pelham, Connelly, & Geva, 
1 999; Renz et al . ,  2003; Flory, Milich, Lorch, Hayden, Strange, Welsh, 2006; Luo & Timler ,  
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2008) . Aspects of executive dysfunction that are symptomatic of ADHD are thought to 
contribute to poor narrative organization. Although these studies used functional measures of 
language, they used lab-based tasks to evaluate isolated executive function skills. 
Only one study has used functional measures of both executive functions and language. 
11 
Trainor (201 0) examined the relationship between oral narrative skills and observable executive 
function behaviors of typically developing preschoolers. Significant relationships were found 
between narrative skills (as measured by the Renfrew Bus Story) and all components of executive 
functions (as measured by the Behavior Rating Inventory of Executive Function-Preschool 
(BRIEF-P). Significant correlations at the . 0 1  level were found between global executive 
composite scores and all measures of narrative ability. 
Results from these studies have determined that a significant relationship exists between 
executive functions and narrative skills. The current study will expand upon Trainor' s (20 1 0) 
study investigating the relationship between executive function behaviors and oral narrative 
skills in typically developing first and third grade children. 
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Chapter II 
Review of the Literature 
Defining Narratives 
12 
Narratives are defined as "oral or written discourse that relates real or fictional events that 
are temporally sequenced and convey meaning" (Hughes, McGillivray, & Schmidek, 1 997). Oral 
narratives can be uninterrupted monologues or stories embedded into a conversation. Narrative 
language follows a structure that allows listeners to form expectations of what a story should 
sound like (i .e . ,  characters, setting, problem, action, resolution) . Production of narratives requires 
an understanding of the basic framework of narratives, as well as command of strategies to adjust 
and organize language to accommodate various listeners. 
Narrative production can be compared to conversational discourse. Narratives and 
conversational discourse both require a purpose, a selection of relevant information, and the 
ability to repair and adjust language based on an underlying understanding of the listener's 
perspective (Owens, 200 1 ). However, narratives differ from conversation in organization. In 
narratives, the speaker is responsible for organizing events in a predictable manner and relaying 
relevant information, while the listener assumes a passive role. Various types of narratives exist 
and are classified in five major categories. 
Types of narratives. Most people associate the term "narrative" with fictional stories; 
however, the term "narrative" actually describes both fictional stories and stories told about real 
events. The five universal classifications of narratives are: recounts, accounts, event casts, 
fictional stories, and scripts (Hughes, McGillivray, & Schmidek, 1 997) .  
Recounts are narratives that describe shared unique experiences (rather than repetitious 
events, such as getting ready for bed). Typically, in children, these narratives are prompted by a 
13 
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parent to provide a recount of real or observed experiences (e.g., "Tell Grandma about our trip to 
the zoo") . Accounts are similar to recounts, but are not prompted and are often referred to as 
"personal narratives". These types of narratives are typically told to listeners who were not 
involved in the event. Event casts are narratives that describe ongoing actions or future activities. 
During play, children describe what the characters are currently doing and what they will do 
next. Event casts describe sequences of actions, similar to a play-by-play during a sports game. 
Fictional stories are narratives about made up events. The events can take place in the past, 
present, or future and depict a character attempting to carry out a goal. Fictional stories are 
universal and reflect cultural and societal differences. Children recall information about types of 
fictional stories and how they were told when generating a new fictional story. Scripts are verbal 
accounts of what typically happens during routine events. As children experience events 
repeatedly, they form a script of what usually happens (e.g., what happens when you get ready 
for school .  Scripts are similar to procedural discourse that describes the steps in a procedure 
(e.g., "Tell me how to make cookies"). 
Defining Executive Functions 
Executive skills may be defined by their function and purpose, or the cognitive processes 
involved. Jurado and Rosselli (2007) identified the role of executive functions as complex 
cognitive skills which ultimately foster success in life. Eslinger analogized executive functions 
as the processes responsible for 'where, when, why, and how' goals are achieved ( 1 996). Other 
definitions of executive functions identify and distinguish individual components of executive 
skills. Anderson (2002) explained executive functions as a set of four separate, but related 
components: attentional control, cognitive flexibility, goal setting, and information processing 
(2002). Many authors have proposed more specific cognitive skills, such as working memory, 
14 
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shifting of mental sets, and response inhibition, as executive function skills that cooperate in the 
performance of complex tasks (Miyake, Friedman, Emerson, Witzki, & Howerter, 2000). 
Cognitive processes. Richard and Fahy described and distinguished three cognitive 
processes that serve as the basis for specific executive functions (2005). Attention, inhibition, 
and working memory support executive functions such as planning and executing in demanding 
or distracting environments. Complex levels of attention allow individuals to focus on important 
stimuli and shift their efforts from one task to the next as needed. Inhibition serves to withhold 
efforts or behaviors until appropriate times, limiting impulsive or disruptive responses. Working 
memory enables individuals to store, process, and think about important information long 
enough to plan and carry out behaviors. 
Components of executive functions. Components of executive functions include goal 
determination, planning and organization, initiation and persistence, flexibility/shifting, and self­
monitoring and regulation. Each of the components is necessary for successful goal achievement. 
Goal determination includes choosing a goal based on recognizing the need to act, 
prioritizing the problem or conflict, reflecting upon past experience, and predicting potential 
outcomes. Planning and organizing reflects the development of strategic efforts and the 
acquisition of materials necessary to execute the chosen goal, behavior, or response. Initiation 
and persistence refers to the ability to motorically initiate and maintain efforts in a timely 
manner, persisting until the intended goal is completed. Flexibility refers to the capacity to shift 
efforts and make adaptations necessary to achieve a desired or required outcome. Self-regulation 
encompasses the ongoing monitoring of one's performance, comparison of actual performance to 
desired outcomes, recognition of unintentional or unexpected errors, and correction of efforts as 
needed. 
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Language and Cognitive Processes for Narrative Production 
15 
Certain cognitive abilities are associated with the production of narratives, in addition to 
the basic requirements for foundational language skills. Le, Coehlo, Mozeiko, & Grafinan (201 1 )  
investigated the "goodness" (story completeness and story grammar) of narratives produced by 
adults with traumatic brain injury (TBI) as compared to typically developing adults. Adults with 
TBI performed worse than typically developing peers, particularly on measures of story 
organization, indicating that executive function skills are involved in successful narrative 
production. 
Luo and Timler (2008) evaluated the narrative organizational skills of children with 
attention deficit hyperactivity disorder (ADHD). The results suggested that the production of 
coherent narratives relies on well-developed executive function skills. Sustained attention 
supports focused and relevant efforts while addressing a listener. Working memory capacity 
allows the narrator to store information about the previous events in the story as subsequent 
events are generated. Inhibitory control supports the suppression of irrelevant or tangential 
details in the midst of an account. Strategic planning and efficient organization may support the 
production of narratives with logically-sequenced events, episodes, and conclusions. 
Language skills serve as a foundation for narrative production. Individual sentences 
depend upon the understanding and use of the rules of syntax in order to convey action, meaning, 
and elements of time and order. Conveying past events or experiences requires mastery of verb 
tenses and the use of transitional words. Conjunctions and other linking terms are particularly 
important for connecting episodes in a cohesive manner. The availability and accessibility of 
varied vocabulary allow story-tellers to convey multi-faceted ideas and examples. Mastery of 
16 
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language processing skills supports the narrator' s attempts to reason, compare, use metaphor, or 
otherwise draw parallels between ideas in stories. 
Studies of children with language impairment (LI) have identified various differences in 
the narratives these children produce. Liles ( 1 987) found that children with LI produced 
narratives which were less complex, shorter in length, had syntax errors and vague vocabulary, 
and included fewer transition words and complete episodes. Furthermore, children with LI 
demonstrated the use of fewer accurate cohesive conjunction words than typically developing 
peers (Liles, 1 98 7) and struggled to fonn complete episodes in narratives (Merritt & Liles, 
1 98 7). 
N euroanatomical Relationship between Language, Executive Functions, and Narratives 
Neuroimaging studies have shown some overlap among the distinct areas of the brain 
involved in executive function, language, and narrative skills (Mar, 2004; Hirsch, R-Moreno, 
Kim, 200 1 ) . Common findings among imaging studies on narrative comprehension and 
production focus on the activation of areas in the frontal lobe, temporal lobe, and the posterior 
cingulate gyrus. Neuroimaging studies evaluating language describe activation in comparable 
areas of the brain (Gemsbacher & Kashak, 2003) .  
Additionally, Mar suggested that the frontal lobe in both right and left hemispheres plays 
a role in narrative abilities, particularly the organization of stories (2004 ). Individuals with 
lesions in Broca's  area in the left frontal lobe demonstrated difficulty formulating sentences, but 
were capable of ordering events within a story. Mar cited studies indicating lesions to the right 
frontal lobe resulted in disorganized narratives. Lesions in the anterior-most aspect of the frontal 
lobe, in the prefrontal cortex, resulted in difficulty producing coherent narratives, despite well­
organized individual sentences (Mar, 2004) . 
17 
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The prefrontal cortex has also been identified as the predominant area of activation and 
control during executive function tasks (Jurado & Rosselli, 2007). While subcortical, temporal, 
and parietal regions of the brain provide input to the prefrontal cortex, neuroimaging and lesion 
studies have indicated the importance of the prefrontal cortex in engaging working memory, 
inhibitory control, and coordination of goal-oriented behaviors. Furthermore, individual areas of 
the prefrontal cortex are implicated in specific executive behaviors. The orbitofrontal prefrontal 
cortex is primarily identified for its role in inhibition, while the dorsolateral prefrontal cortex has 
been shown to engage in attentional and planning behaviors. 
Frontal lobe development. As the frontal lobe is engaged in aspects of executive 
functions, language processing, and narrative organization, knowledge about the development of 
neural networks affiliated with the frontal lobe may be of importance. Development of executive 
functions has been shown to correspond with rapid surges and spurts in frontal lobe development 
(Anderson, 2002). The frontal lobe has the distinction ofrequiring more years to develop than 
any other brain structure or function. Processes of myelination and synaptogenesis in the frontal 
lobe begin after birth and extend into early adulthood. During adolescence, while other brain 
structures are relatively well-developed, pruning and myelination within the frontal lobe are still 
occurring. Final development of prefrontal neural networks is not complete until the early to 
mid-twenties, when executive control nears completion. This long period of development and 
refinement of  the frontal lobe is clustered into several periods of rapid development, when 
executive skills emerge and leapfrog ahead in spurts (Anderson, 2002). During these spurts in 
development, a multitude of developmental experiences influence myelination and speed of 
processing, synaptogenesis and extension of networks, and pruning for efficiency and 
specialization. 
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Normal Development of Language, Executive Functions, and Narratives 
During infancy, children begin to acquire foundational aspects of language and executive 
functions. Rudimentary attention and inhibition emerge, allowing for focused attention to 
caregivers' faces, voices, and language. Rapid acquisition of sound systems and early words 
serve as foundations for emerging verbal communication skills. Expansion of sustained attention 
and working memory support linguistic efforts, joint attention, and parallel play. 
During the second year of life, changes in children' s  executive functions are noted for 
improvements in simple shifting of attention and basic inhibition, although this is primarily for 
contexts or situations in which the child is interested. Between 2 and 3 years of age, the 
vocabulary encompasses between 200-300 words used in simple utterances. Children begin to 
use their emerging language to tell about their own events and experiences. Mental schemas vary 
for each child, and eventually transition into scripts. Some 2-year-olds can produce scripts during 
play with prompts or cues from parents (e.g., feeding a doll or serving a meal). However, at this 
age, children do not use organizational strategies when telling stories. Instead, their stories 
consist of a series of unrelated sentences produced in a "heap" structure (Hughes, McGillivray, 
& Schmidek, 1 997). 
As children near the age of 3, attentional skills continue to develop, and basic levels of 
organization and planning emerge. Language skills support the production of simple sentences 
that consist of around three to four words, including verbs and attributes. During play, 3-year­
olds are beginning to use their language to produce simple narratives that describe a series of 
actions. They may use accompanying sound effects and gestures. These simple, descriptive 
sequences provide basic details about characters, setting, and actions, but are not organized into 
temporal or causal sequences .  
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Between the ages of 4 and 5, executive functions are notable for surges in basic planning 
and better shifting between simple activities. Children at this age remain impulsive, in general, 
and cannot yet organize their responses to shifts in demands for more complex or multi-step 
activities (Gioia, Isquith, Guy, & Kenworthy, 2000). However, exponential increases in receptive 
and expressive vocabulary are observed, and spoken language skills allow for longer, more 
complex statements with a mean length of utterance (MLU) increasing to a range of 4 .5-6.6. 
Four-year-old children also begin to narrate their action sequences. Although these actions are 
listed chronologically, not causally, some temporal-causal relationships may be included. 
Preschoolers' 'leapfrog' narratives comprise a center, or main event, and complimentary events. 
Story sequences are often told in an illogical order with minimal planning and the omission of 
events, causing listeners to infer many aspects of the story. 
Narratives produced by 5-year-old children begin to include accounts and recounts of 
their own experiences and the experiences of friends and family members. Many kindergartners' 
narratives contain general introductions and conclusions modeled from story books (e.g., "Once 
upon a time," and "The end"). These narratives include main characters and events, but lack 
abstract concepts or resolutions to problems. 
Between the ages of 6 and 8 years of age, sustained attention continues to mature. Mental 
flexibility and shifting skills also improve, allowing children to manage more than one simple 
task at a time. Alternative strategy-development skills emerge as well, and contribute to basic 
problem solving. Language development at this age is characterized by a receptive vocabulary of 
more than 20,000 words. Use of morphological and syntax structures also reach maturity in oral 
language. Narratives at this age are comprised of abbreviated episodes with characters' 
intentions and goals, but lack any plans for how characters will achieve those goals. As children 
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begin to read their own books, narratives gradually become more literate and adult-like, 
including high points, resolutions to problems, and simple themes or morals.  By 8 years of age, 
narratives are longer, may include multiple themes and plots, and begin to include thoughts and 
feelings of characters 
In pre-adolescence, the executive function skills of attention, behavioral control and goal 
determination begin to reach adult levels (Anderson, Anderson, Northam, Jacobs, & Catroppa, 
200 1 ) .  Language development between the ages of 9 and 1 2  shifts to encompass more adult-like 
definitions of concepts, an understanding of figurative and abstract language, and the use of 
more complex syntax (Owens, 2001 ) .  Narratives of children in late elementary school also 
reflect a new level of complexity in language, planning, and perspective. Narratives include 
temporal and causal relationships between actions. Complex sentences are used to construct and 
embed story episodes. Use of more sophisticated language allows pre-adolescents to include 
deception, dishonesty, flashbacks, and flash-forwards. 
During adolescence, many executive function skills reach relative maturity. Planfulness, 
complex attention, working memory, mental flexibility, and self-organization are relatively 
intact, while self-appraisal, anticipation of outcomes, and inhibitory control continue to require 
further development. By early adulthood, executive function development stabilizes, with more 
adult levels of planning, organizing, decision-making, and self-regulation observed (Anderson, 
2002). Both language and narrative skills have reached adult levels by this age, contributing to 
the production of complex, well-organized written and verbal narratives. 
Assessment of Language, Executive Functions, and Narratives 
Language assessment. Language skills can be evaluated in isolation during highly 
structured tasks or in a comprehensive manner during applied language tasks. A multitude of 
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norm-referenced assessments exist for analyzing language abilities . Standardized assessments 
evaluate highly specific sub-levels of language in structured situations. Some formal assessments 
evaluate a single, specific language domain. For example, the Peabody Picture Vocabulary Test 
(PPVT) (Dunn & Dunn, 2007) evaluates receptive vocabulary skills at the word level. Other 
assessments analyze several language domains to provide a language profile that compares 
multiple skills. The Clinical Evaluation of Language Fundamentals-Fourth Edition (CELF-4) 
(Semel, Wiig, & Secord, 2003) is an example of a profile test that provides infonnation about 
several isolated language skills at the word and sentence level. Information about syntax and 
sentence-level comprehension, syntax and sentence-level formulation, and word-level semantics, 
use of attributes, and word meaning and classification can be obtained from this assessment. 
Profile tests and specific language domain assessments provide a precise measure of isolated 
language skills in situations outside of the daily environment. Both types of formal assessments 
provide normative data that help compare language performance (in structured situations) to that 
of typically developing peers. 
Comprehensive assessments can supplement results from standardized evaluations to 
further determine if language impairment exists. Language samples can be collected and 
analyzed based on specific language skills, such as content (e.g., number of different words), 
syntax (e.g., mean length of utterance MLU), or morphology (e.g., Brown's  Stages). These 
measures can be calculated by hand or with a computer program, such as the Systematic Analysis 
of Language Transcripts (SALT; Miller & Chapman, 2000), which provides normative data for 
· various language measures. Conversational language samples serve as a measure of language 
skills  in an applied situation. Data from comprehensive measures of language ability may be 
congruent or discrepant with results from assessments that analyze isolated language skills 
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during highly structured tasks. In order to provide a complete evaluation of language abilities, 
language skills must be analyzed in both isolated tasks and applied situations. 
Executive function assessment. Evaluating executive functions can be a challenging and 
complex process. There are multiple individual components to consider, as well as the question 
of how or whether to evaluate those components in isolation, or in applied use. Assessment of 
executive functions must provide a comprehensive evaluation of all components of executive 
functions in various contexts (McCloskey, Perkins, Van Divner, 2009). As with language, a 
multidimensional approach, using several methods of evaluation, provides the most 
comprehensive representation of executive function ability. 
Assessment of executive functions can be formal (norm-referenced) or informal, and 
may use direct or indirect approaches. Although there are many measures for both adults and 
children, the focus of this discussion is executive function assessments designed for use with 
children. Direct approaches focus on data collection requiring the child to directly demonstrate 
isolated executive skills in structured testing, while indirect approaches focus on collecting 
information through questionnaires. In total, four methods of assessment exist: 1 )  indirect 
informal (e.g., interviews of parents or teachers), 2) direct informal (e.g., child interviews), 3) 
indirect formal (e.g., the BRIEF), and 4) direct formal (e.g. ,  standardized assessments). The 
assessments discussed measure executive function ability exclusively; other assessments 
measure executive functions in addition to language or other cognitive abilities. 
Formal measures of executive functions provide valuable norm-referenced data for 
comparison of specific executive functions skills to typically developing peers or to non-brain 
injured controls. Direct, formal standardized assessments of executive functions, such as the 
Wisconsin Card Sorting Test (WCST; Heaton et al . ,  1 993) or the Tower of London (TOL; 
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Shallice, 1 982) challenge specific executive function skills such as planning, shifting, or 
inhibition. These executive skills are demonstrated in controlled situations, in relative isolation 
from other executive components. 
The Behavioral Assessment of Dysecutive Syndrome (BADS; Wilson, Alderman, 
Burgess, Elmsie, & Evans, 1 996) is another example of a formal, direct measure of executive 
functions which evaluates some executive components in isolation, and others in a simulated 
problem-solving task, requiring the use of multiple executive components. 
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Indirect formal measures provide standardized measures of executive function skills used 
in natural contexts. The BRIEF (Gioia,, Isquith, Guy, & Kenworthy, 2000) is currently the only 
existing indirect fonnal measure of executive functions. It was developed to have high content 
validity. Items for the questionnaire were selected from clinical interviews with parents and 
teachers. The items chosen describe common descriptions that reflect behavioral expressions of 
executive functions. To measure content validity, a panel of 12 pediatric neuropsychologists and 
the authors assigned each item to a scale. Items with high interrater agreement were retained on 
the questionnaire. Since no extant rating scale measured executive functions in children, the 
multitrait-multimethod matrix was used to evaluate the construct validity of the BRIEF. 
Individual scales from the BRIEF were correlated with existing rating scale measures of 
attentional and behavioral functioning. 
The BRIEF serves as an important clinical tool for evaluating the functional use of executive 
function skills based on parent or teacher reports. 
Informal measures can be used in conjunction with formal measures to further determine 
areas of strength and weakness in executive function ability. Rating scales utilized to offer 
insight into the degree of skill or deficit observed. The Profile of Executive Control System (Pro-
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Ex; Braswell,  Hartry, Hoombeek, Johansen, Johnson, Schultz, and Sohlberg, 1 993) provides a 7-
point Likert-type rating scale to quantify the degree of executive dysfunction observed in daily 
routines. It is primarily used in medical settings. The Pro-Ex may be used as a direct, informal 
measure (observing the individual in natural or simulated daily tasks), or as an indirect, informal 
measure (interviewing family members with knowledge or insight of the individual ' s  success in 
daily tasks). Other options for informal, direct assessment include the use of checklists designed 
to highlight areas of weakness or success observed during functional tasks (The Observational 
Checklist, Richard and Fahy, 2005) .  Finally, the use of semi-structured interviews can provide 
indirect, informal insight into overall executive function capacity. Using multiple methods of 
evaluation will provide the most comprehensive analysis of executive functions in various 
contexts. 
Narrative assessment. Evaluating narratives is a valid means of examining the 
functional application of language skills in naturalistic contexts (Hughes, McGillivray, & 
Schmidek, 1 997). Narrative comprehension tasks may also differentiate between receptive and 
expressive language capacity beyond the word or sentence level. Furthermore, the degree of 
task-demand and the type of prompts used to elicit a narrative can offer differential insight into 
the applied use of language skills when planning and organizational demands increase. Fictional 
narratives provide the most information about a child' s  language skills and ability to organize 
information in a cohesive manner. They can be self-generated (story generation) or retold stories 
(story retelling). Story generation tasks are more challenging than story retelling tasks, given the 
demand on the child to choose relevant information, organize information appropriately, and 
adjust language for the audience. 
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Both standardized assessments and informal analysis can be utilized to evaluate narrative 
performance. Few standardized tests of narrative discourse exist (i .e. ,  the Renfrew Bus Story, 
Glasgow & Cowley, 1994; Test of Narrative Language (TNL), Gillam & Pearson, 2004). Many 
clinicians rely on published norms for narrative indices, such as mean length of T-unit, to 
interpret performance (Justice, Bowles, Kaderavek, Ukrainetz, Eisenberg, & Gillam, 2006). 
Reference databases, like those used on the SALT software program, provide norms for many 
useful narrative measures (Miller & Chapman, 2000). 
Producing narratives that are both well organized and structurally complex can be 
challenging for children. In order to thoroughly assess narrative quality, analysis must be 
performed on two levels: macrostructure (global organization) and microstructure (linguistic 
complexity). Certain narrative measures may serve as better indicators of overall language 
ability, while others may be related to a combination of language and cognitive skills. 
Macro structure analysis looks at the hierarchical organization of narratives, including 
story grammar elements and the complexity of episodes. Story grammar refers to the key 
elements of a narrative. Children learn story grammar by listening to the organization of stories 
(settings, conflicts, attempts to solve the problem, and endings) and internalizing the structural 
rules. Story grammar can be evaluated by analyzing narrative organization through the use of 
temporal and causal relationships. The macrostructure of narratives aids in both comprehension 
and production of stories. 
Microstructure analysis examines narratives for linguistic complexity and cohesion 
within and across sentences. Examples of microstructural measures include total number of T­
units, total number of words, total number of different words, mean length of T-units, and 
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measures of syntactic complexity (clauses, conjunctions). The software program SALT provides 
standardized scores for many microstructure measures. 
Justice et al . (2006) developed a clinical tool, the Index of Narrative Microstructure 
(INMIS), which allows for further analysis of narrative microstructure using narratives produced 
on the Alien Story subtest of the TNL. The INMIS transforms isolated narrative measures 
captured with SALT into scores for microstructural Productivity and Complexity. The INMIS 
Productivity score primarily consists of measures of word output, the degree oflexical diversity, 
and overall T-unit output. The INMIS Complexity score is comprised of measures of syntactic 
organization, with mean length of T-units in words and the proportion of complex T-units 
loading most strongly within the equation. 
As with assessment of executive functions, the most comprehensive evaluation of 
narratives utilizes informal and formal measures; both expressive and receptive narrative skills 
must be evaluated to determine if discrepancies exist between the two areas . Narratives should 
be analyzed at the macrostructural and microstructural levels to determine areas of weakness. 
Research Investigating Narrative Skills and Executive Functions 
Narrative production and executive functions in children with ADHD. Attention­
Deficit Hyperactive Disorder (ADHD) is characterized by impulsivity, hyperactivity, and 
inattention across all settings that interfere with daily functioning (American Psychiatric 
Association, 2000). ADHD often occurs with concomitant language or learning disabilities (Luo 
& Timler, 2008). Current research suggests that neurodevelopmental impairment in executive 
functions prevents adequate self-regulation skills, resulting in symptoms associated with ADHD 
(Mclnnes, Humphries, Hogg-Johnson, & Tannock, 2003; Barkley 1 997). Areas of executive 
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dysfunction associated with ADHD include poor planning skills, deficits in working memory, 
inattention, and disinhibition (Barkley, 1 997). 
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Studies have shown that children with ADHD produce less coherent re-told and self­
generated narratives than typically developing peers (Tannock, Purvis, & Schacher, 1 993; Renz, 
Pugzles, Milich, Lemberger, Bodner, & Welsh, 2003) .  Children with ADHD demonstrate 
difficulty organizing and monitoring narratives during story retelling tasks (Purvis & Tannock, 
1 997). Narratives produced by children with ADHD lack causal links that contribute to well­
organized stories (Milch-Reich, Campbell ,  Pelham, Connelly, & Geva, 1 999). Children with 
ADHD also produce a greater number of sequence errors, indicating deficits in global story 
organization (Purvis & Tannock, 1 997) .  
Renz et al. (2003) found that children with ADHD between the ages of 9 and 1 1  have a 
poor understanding of goal plans as demonstrated by the use of fewer specific linked attempts 
(related to the overall goal) during narrative production. The results showed that children with 
ADHD used more ambiguous references in their stories and repeated themselves more often than 
typically developing peers. Flory et al. (2006) conducted a similar study with children 7 through 
9 years of age, and found comparable results. Younger children with ADHD demonstrated 
difficulty establishing, maintaining, and completing the goal plan during narrative production. 
Children with ADHD differed from their peers in goal completion and the inclusion of a 
conclusive statement. The narratives produced by children with ADHD included more 
repetitions, ambiguous references, and extraneous information than those of typically developing 
peers. 
Research has also shown that children with comorbid ADHD and language impairment 
(LI) demonstrate the most difficulty generating organized narratives (Luo & Timler, 2008). 
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Stories elicited using a single-picture cue from the Test of Narrative Language (TNL) 
differentiated children with comorbid ADHD and LI from children with only ADHD or LL 
Results indicated that children with just ADHD or LI were able compensate for their executive 
function or language deficits, due to the limited demand on working memory and planning 
during the short task. Children with both ADHD and LI demonstrated difficulty with sentence 
formulation, cohesion, and story organization. 
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Written narrative skills and executive functions. Hooper et al. (2002) examined the 
executive function skills of 55 elementary school children with and without deficits in written 
expression. Two written narrative tasks were used to differentiate "good writers" (3 1 )  from "poor 
writers" (24). Students were given a story starter and required to generate a written narrative 
based on the prompt. Narrative quality was measured using a rubric provided by the National 
Association of Educational Progress (NAEP), which rated students on a 6-point scale that 
differentiated "good writers" (average primary trait rating of >2.5) or "poor writers" (average 
rating of < 1 . 5) .  Isolated executive function skills (initiate, sustain, inhibition, and shifting) were 
evaluated using seven lab-based tasks (e.g. Wisconsin Card Sorting Test to measure set shifting; 
Controlled Oral Word Association subtest from the Clinical Evaluation of Language 
Fundamentals-Revised to measure initiation). Scores on measures of initiation ( 4 .8 1 ,  p < .0 1 )  and 
set shifting (3 .93, p < .03) significantly differentiated between good writers and poor writers. 
Measures of sustaining cognitive effort approached significance between groups (2.46, p > .09); 
but no differences were found between groups' inhibitory skills. Results from this study 
indicated a strong relationship between written narrative ability and specific executive function 
skills of initiation and shifting. 
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Oral narrative skills and executive functions. Trainor (20 1 0) investigated the 
relationship between oral narrative abilities and executive function skills in 1 9  typically 
developing preschool children. Narrative abilities were assessed using the Rerifrew Bus Story. 
Participants were required to retell a story and answer inferential questions to attain a 
standardized score of narrative skills. Executive functions were evaluated by the Behavior Rating 
Invent01y ofExecutive Function-Preschool Edition (BRIEF-P), a standardized, indirect measure 
of executive behaviors displayed in functional, everyday situations (Gioia, Epsy, & Isquith, 
2004). The Peabody Picture Vocabulary Test (PPVT) was administered to measure one-word 
receptive language. No significant correlations were found between PPVT scores and executive 
functions, as measured by the BRIEF-P (- .2 1 ) .  However, significant correlations at the .05 level 
were found between Flexibility (BRIEF-P) and Information Content (Renfrew) (-.5 1 )  and 
between Inhibitory Self-control (BRIEF-P) and Sentence Length (Renfrew) (- .55) .  In addition, 
significant correlations at the .01 level existed between Flexibility and Sentence Length (-.59), 
Emergent Metacognition and Sentence Length and Information Content measures of the Renfrew 
(- .63 and - .77), and the Global Executive Composite (GEC) scores and Sentence Length and 
Information Content measures of the Renfrew (-.5 8  and -.66). Overall, the results determined a 
strong relationship between executive function skills and narrative abilities in preschool children. 
Conclusions 
The ability to produce coherent narratives is important for academic and social success. 
Generating relevant narratives involves the functional application of receptive and expressive 
language skills, as well as cognitive abilities beyond linguistic skills (Le, Mozeiko, & Coehlo, 
201 1 ;  Luo & Timler, 2008). Specifically, the production of coherent narratives requires intact 
language and executive function skills (Luo & Timler, 2008). Executive functions are a cluster of 
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metacognitive skills necessary for successful goal achievement (Jurado & Rosselli, 2007). Key 
components include intentional determination, planning and organization, initiation and 
persistence, flexibility/shifting, inhibitory control, and self-monitoring and regulation (Gioia, 
Isquith, Guy, & Kenworthy, 2000; Jurado & Rosselli, 2007). 
Few studies have investigated the relationship between executive functions and narrative 
skills. Research investigating narratives and ADHD has indicated a significant relationship 
between specific executive functions (working memory, planning, attention, inhibition) and 
narrative skills (Purvis & Tannock, 1 997; Tannock, Purvis, & Schacher, 1 993 ; Milch-Reich, 
Campbell, Pelham, Connelly, & Geva, 1 999; Renz et al. ,  2003 ; Flory et al., 2006; Luo & Timler, 
2008). Hooper, et al . determined a strong relationship between written narratives and specific 
executive function skills in elementary school age children (2002). Trainor found significant 
correlations between oral narrative abilities and all components of executive functions in 
typically developing preschool children (201 0) .  
Further investigation is warranted to provide insight into the relationship between all 
aspects of executive functions and oral narrative skills in the elementary school population. 
Therefore, the purpose of this study is to evaluate the relationship between executive functions 
and oral narratives abilities in typically developing elementary school children, using the 
Behavior Rating Index of Executive Functions (BRIEF), the Test of Narrative Language (TNL), 
and the Index of Narrative Microstructure (INMIS). 
In the present study, the following research questions will be addressed: 
1 .  What is the relationship between executive function skills and narrative production and 
comprehension abilities of typically developing first and third grade children? 
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2 .  What is the relationship between executive functions and narrative language abilities, 
specifically microstructure (productivity and complexity) in typically developing first and third 
grade children? 
3 1  
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Participants in the study included 27 first and third grade students ranging in age from 6;3 
to 8 ;  1 1  years of age. Eight of the subjects were receiving response to intervention (R TI) for 
reading; four subjects had previously diagnosed speech disorders reported by the school speech 
language pathologist (SLP), and one subject had a previously diagnosed language-syntax 
disorder. All participants were enrolled in general education classrooms at a central Illinois 
public school and were recruited for the study by their teachers. The study was approved by the 
Eastern Illinois Review Board (Appendix A), and all participants and their parents signed a form 
of consent (Appendix B and D) before tests were administered. The informed consent document 
explained the procedures involved in the study, in addition to any possible risks or benefits of 
participation (Appendix C). 
Participants' language skills were evaluated with the Clinical Evaluation of Language 
Fundamentals (CELF-4) and the Peabody Picture Vocabulary Test-4 (PPVT-4) in conjunction 
with a research project by Liesen (20 1 1  ) . Means and standard deviations were calculated for 
participants' performance on the CELF-4 and PPVT-4. These scores are presented in Table 1 .  
Table 1 
Means and standard deviation of scores on language measures (PPVT and CELF) 
PPVT CELF CELF CELF CELF CELF 
Core Receptive Expressive Language Language 
Language Language Language Content Structure 
1 st Grade Group 1 04 ( 1 2) 1 04 ( 1 1 )  1 06 (9) 1 05 ( 1 1 )  1 05 ( 1 3) 1 07 (9) 
3rd Grade Group 1 2 1  (22) 1 07 ( 1 3 )  1 1 6 ( 1 4) 1 08 ( 1 4) 1 1 7 ( 1 4) 1 09 ( 10) 
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The overall group mean on the PPVT-4 was within the average range ( 1 1 2) .  All scores 
were at or above average except for one subject who scored slightly below average (84). The 
mean first grade score on the PPVT-4 was within the normal range ( 1 04). The mean third grade 
score was slightly above average ( 1 2 1 ) . 
As a group, mean scores on the CELF Core Language, CELF Expressive Language, and 
CELF Language Structure were within the average range. First grade mean scores on the CELF 
Receptive Language and CELF Language Content were within the normal range, while mean 
third grade scores on the CELF Receptive Language and CELF Language Content were slightly 
above average ( 1 1 6  and 1 1 7). Three subjects scored slightly below average (82) on the CELF 
Core Language. Two subjects scored more than one standard deviation below the mean (77 and 
80). One subject scored slightly below average (84) on the CELF Language Content. All other 
scores on the CELF were within th e average range or slightly above average. 
Measures 
Executive functions. The Behavior Rating Inventory of Executive Function (BRIEF) was 
used as a formal, indirect measure of participants' daily use of executive function skills (Gioia, 
Isquith , Guy, & Kenworthy, 2000). The BRIEF is a standardized rating scale completed by 
parents or teachers that provides normative data about observed behavioral aspects of executive 
functions. The parent and teacher questionnaires appraise executive behaviors observed in the 
home or c lassroom setting that the child "always, sometimes, or never" exhibits. Each response 
corresponds with a number to calculate raw scores, T-scores, and confidence intervals. The 
BRIEF h as been used as a standardized measure of executive functions in previous studies 
examining the relationship between executive functions and language (Hughes, Turksta, & 
Wulfeck, 2009; Trainor, 201 O; Liesen, 201 1 )  
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The BRIEF includes a total of eighty-six items divided into eight executive function 
subdomains: Initiate, Working Memory, Plan/Organize, Organization of Materials, Monitor, 
Inhibit Control, Shift Control, and Emotional Control. Two sub-indexes, the Behavioral 
Regulation Index and the Metacognition Index, are combined to provide an overall Global 
Executive Composite score. The Behavioral Regulation Index consists of the Inhibit Control, 
Shift Control, and Emotion Control scales, while the Metacognition Index consists of the Initiate, 
Working Memory, Plan/Organize, Organization of Materials, and Monitor scales. Raw scores 
were transformed into T-scores, with a mean of 50 and a standard deviation of 1 0. Unlike most 
standard scores, lower T-scores indicate age appropriate or advanced executive function skills, 
while high T-scores (T-scores above 65) indicate executive dysfunction. 
Narrative production and comprehension. Only two standardized norm-referenced 
assessments of narrative performance exist: the Renfrew Bus Story (Glasgow & Cowley, 1 994) 
and the Test of Narrative Language (TNL) (Gillam & Pearson, 2004). The Renfrew Bus Story 
assesses narrative abilities of children from 3 years, 6 months to 6 years, 1 1  months of age. The 
TNL evaluates narrative performance of children between 5 and 1 2  years of age. The TNL has 
been used in several studies as a valid measure of narrative ability (Justice et al. ,  2006; Luo & 
Timbler, 2008; Peterson, Gillam, & Gillam, 2008). Spaulding et al. analyzed 43 norm-referenced 
language assessments and found that the TNL was one of five tests that can accurately identify 
language impairment in children, according to sensitivity and specificity data (2006). 
The Test of Narrative Language {TNL) was administered to gather information about the 
participants' ability to comprehend, retell, and generate narratives. The TNL consists of six 
tasks: 1 )  Comprehension of McDonald's Story, 2) McDonald's retell, 3) comprehension of 
Shipwreck story with picture sequence, 4) story generation using a picture sequence about 
35 
ORAL NARRATIVES AND EXECUTIVE FUNCTIONS 
getting ready for school, 5) comprehension of dragon story with accompanying picture, 6) story 
generation with an alien picture cue. Raw scores from these 6 tasks are transformed to 
standardized scores for Narrative Comprehension and Oral Narration, which have a mean of 1 0  
and a standard deviation of 3 .  The Total Narrative Language Index standard score has a mean of 
1 00 and a standard deviation of 1 5 . 
Narrative microstructure measure. The Index of Narrative Microstructure (INMIS) 
(Justice et al., 2006) was used to calculate overall Productivity and Complexity of narratives 
generated on Task 6 of the TNL (story generation given alien picture prompt) . Transcripts were 
segmented into T-units comprised of a main clause and dependent clauses and then coded for 
complexity and the use of coordinating and subordinating conjunctions according to rules by 
Hughes et al . ( 1 997).  See Appendix E for a list of all coordinating and subordinating 
conjunctions identified. Rules for determining syntactic complexity were applied using 
guidelines by Justice et al. (2006). Guidelines for segmenting and coding are provided in 
Appendix E. Standard coding conventions for Systematic Analysis of Language Transcripts 
(SALT) were used to format the transcripts and code basic grammar elements such as 
possessives and plurals, as well as word-level and utterance-level errors (Miller & Iglesias, 
2008). 
After transcription, segmenting, and coding, participants '  transcriptions were entered 
into SALT to calculate the following eight measures: 1 )  Total number of words (TNW), 2) 
number of different words (NDW), 3) total number of T-units (LENGTH), 4) mean length ofT­
units in words (MLT-W), 5) number of complex T-units (COMPLEX), 6) number of T-units 
containing coordinating clauses (COORD), 7) number of T-units containing subordinating 
clauses (SUBORD), and 8) proportion of complex T-units (PROPCOMPLEX). 
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Scores from SALT for each of the measures were inserted into formulas provided by 
Justice et al . to calculate standardized measures for Productivity and Complexity. Productivity 
primarily consists of measures of word output, degree of lexical diversity, and overall T-unit 
output. Complexity is comprised of syntactic organization, with mean length of T-units in words, 
and the proportion of complex T-units loading most strongly within the equation. See Appendix 
E for formulas used to calculate Productivity and Complexity scores. Participants' INMIS scores 
were transformed to z-scores, with a mean of 0 and a standard deviation of 1 . Justice et al. 
provided distributional statistics for 1 oth and 25th percentiles, according to age ( 5 - 12  years) and 
grade level (1 st - 6th). 
Reliability of Measurement 
The TNL was administered and scored by the primary investigator. In order to establish 
interrater reliability, 1 5% of the TNL assessments were rescored by a certified speech-language 
pathologist. A Pearson correlation indicated high scoring agreement (r=.995). Narratives from 
the final task of the TNL were transcribed and coded by the primary investigator, according to 
standard SALT conventions and specific coding procedures described by Justice et al. INMIS 
protocols were followed to obtain standardized measures of narrative micro structure 
(Productivity and Complexity) . Three narrative transcripts were coded independently by the 
investigator and supervisor and compared for consistency. Any instances of disagreement were 
discussed and details were added to guide future scoring on the INMIS segmentation and scoring 
guidelines form (Appendix E). Three more transcripts were independently scored using the 
additional guidelines form and 1 00% agreement was achieved. 
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Data Analysis 
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Pearson correlations were calculated between standardized composite scores from the 
BRIEF and TNL to evaluate the relationship between all aspects of executive functions and 
overall narrative ability. Individual correlations were also calculated between specific executive 
function BRIEF scales and indices, and subtests of the TNL (Oral Narration and Narrative 
Comprehension) . Additional correlations were calculated between all scores on the BRIEF and 
the INMIS Productivity and Complexity scores, as well as scores for individual microstructural 
measures of total number of words (TNW), number of different words (NDW), mean length of 
T-units in morphemes (MLT-M), and proportion of complex T-units (PROPCOMPLEX). 
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Chapter IV 
Results 
Executive Function Scores 
Mean scores on the BRIEF, including the Global Executive Composite (GEC), 
Behavioral Regulation Index (BRI), and Metacognition Index (MI) were within the normal range 
for the first and third grade groups. The results are displayed in Table 2.  Two first grade students 
and one third grade student scored above 65 (67 to 8 1 )  in all three indices, suggesting a possible 
executive function deficit. One first grade student and one third grade student scored at or above 
65 in one index (82, 65) resulting in a GEC (70, 65) at or above 65, indicating clinical 
significance. 
Table 2 
Means and standard deviations of executive function measure (BRIEF) 
BRIEF GEC BRIEF BRI BRIEF MI 
(Global Executive (Behavior Regulation (Metacognition 
Composite) Index) Index) 
First Grade GrouQ: 
Mean (SD) 52 ( 12) 52 ( 1 2) 52 ( 1 1 )  
Range 34-72 35-70 35-70 
Third Grade GrouQ: 
Mean (SD) 52 ( 1 4) 52 ( 1 5) 53 ( 1 2) 
Range 32-76 35-82 32-70 
Overall GrouQ: 
Mean (SD) 52 ( 12) 52 ( 1 3) 52 ( 1 1 )  
Range 32-76 35-82 32-70 
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Narrative Skill Scores 
All mean scores on the TNL were within the nonnal range for the first and third grade 
groups. Two third grade students scored on the borderline or below the average range on the 
Total Narrative Language Index (85,  76). Table 3 displays the results from the TNL. 
Table 3 
Means and standard deviations for narrative measure (TNL) 
Narrative Oral Total Narrative 
Comprehension Narration Language Index 
First Grade Grou2: 
Mean (SD) 11 (2) 11 (2) 105 (9) 
Range 6- 18 8- 15 91-118 
Third Grade Grou2: 
Mean (SD) 12 (2) 11 (3) 110 (16) 
Range 7-17 5-15 76-127 
Overall Grou2: 
Mean (SD) 12 (2) 11 (3) 107 (13)  
Range 7-17 5-15 76- 127 
First and third grade group mean scores for both INMIS Productivity and Complexity 
measures were within the normal range. In addition, first and third grade group mean scores for 
individual measures related to Productivity (number of different words, total number of words), 
and for individual measures related to Complexity (mean length of T-units in morphemes, and 
proportion of complex T-units) were all within the normal range. Results for measures of 
Productivity and Complexity from the INMIS are displayed on Table 4. 
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Table 4 
Means and standard deviations for INMIS productivity and complexity measures 
First Grade: Third Grade: Overall: 
Mean (SD) Mean (SD) Mean (SD) 
INMIS . 53  ( 1 .27) -.26 ( 1 .0 1 )  . 1 5  ( 1 .20) 
Productivity 
TNW .49 ( 1 .36) -.25 (.94) . 1 3  ( 1 .22) 
(Total number of words) 
NDW .38 ( 1 . 1 6) -.26 ( 1 .09) .07 ( 1 . 1 5) 
(Number of different words) 
INMIS - .79 ( 1 .77) -.40 ( 1 . 1 8) - .61  ( 1 . 5 1 )  
Complexity 
MLT-M -.34 ( .70) . 1 4 ( 1 . 1 8) -. 1 1  (.97) 
(Mean length T-units-morphemes) 
PROPCOMP -.4 1 ( 1 .0 1 )  - .50 ( .78) - .46 (. 89) 
(Proportion of complex T-units) 
Note: Z-scores have a mean of 0 and standard deviation of 1 .  
Relationship between Narrative Language Skills and Executive Functions 
The current study investigated the relationship between narrative skills and executive 
function abilities. Correlations between narrative and executive function measures were 
calculated using Pearson Correlations. Table 5 reflects the correlations between scores on the 
TNL and the BRIEF. 
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Table 5 















-.4 1 4* 
- .502** 
- .307 
-.39 1  * 
(shift -.6 1 4**) 
-.457* 
- .378 
(working memory - .485*) 
- .353 
(plan/organize - .522**, 
monitor- .408*) 
-.428* 
Note. *Indicates significance at the .05 level; ** indicates significance at the .01  level 
The correlation between the TNL Narrative Comprehension score and the BRIEF Global 
Executive Composite (GEC) was - .345. Significant correlations were found between the Oral 
Narration score and the Total Narrative Language score from the TNL and the BRIEF GEC (-
.41 4*,  - .502**). Specifically, the strongest correlations were found between Oral Narrative 
ability and the executive function scales of shift (- .6 14**), followed by plan/organize (-.522**), 
and monitor (-.408*) .  
Pearson correlations were calculated between scores on the BRIEF and INMIS 
Productivity and Complexity scores to determine the relationship between narrative 
microstructural performance and executive functions. Additional correlations were calculated 
between specific SALT measures related to both Productivity (TNW and NDW) and Complexity 
(MLT-M and PROPCOMP). Correlations between the BRIEF and the INMIS are displayed on 
Table 6 .  
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Table 6 
Relationship between INMIS productivity and complexity and BRIEF 
INMIS (Z-scores) BRIEF BRIEF BRIEF 
(GEC) (Behavior Regulation (Metacognition 
Index) Index) 
INMIS Productivity -.4 1 5* - .391  * -.449* 
(Shift - .509**) (Plan/organize - .520**) 
TNW -.392* - .369-borderline * -.407* 
(Shift -.494**) (Plan/organize -.499**) 
NDW -.352 -.3 1 5  -.399* 
(Shift -.49 1 **)  (Plan/organize -.504**) 
INMIS Complexity -.029 .003 -. 1 04 
MLT-M -.080 -.045 -. 1 4 1  
PROPCOMP -.244 -.294 -.243 
Note. *Indicates significance at the .05 level; * * indicates significance at the .01  level 
No significant relationships were found between measures of narrative Complexity (INMIS) and 
BRIEF scores. Significant correlations were found, however, between overall executive function 
scores from the BRIEF Global Executive Composite (GEC) and microstructural Productivity z-
scores (-.4 1 5 *) .  Individual Productivity measures of total number of words (TNW) were also 
found to be significantly related to the BRIEF GEC (-.392*). The strongest correlations between 
INMIS narrative productivity values and the BRIEF were for the executive function skills of 
shift (- .509**) and plan/organize (- .520**). Total number of words (TNW) and number of 
different words (NDW) were also significantly correlated to shift and plan/organize at the .0 1  
level. 




The purpose of the study was to evaluate the relationship between narrative language 
production and comprehension abilities and executive functions of first and third grade students 
using the Behavioral Rating Inventory of Executive Functions (BRIEF) and the Test of Narrative 
Language (TNL). The study also examined the relationship between microstructural elements of 
narrative language production, using the Index of Narrative Microstructure (INMIS) and the 
BRIEF. Group mean scores on the TNL, INMIS, and the BRIEF were within the nonnal range. 
A significant relationship was found between overall narrative language ability and 
composite scores from the BRIEF, indicating that narrative skills may rely on not only intact 
language abilities, but also executive function skills. In particular, significant relationships were 
found between expressive narrative tasks (Oral Narration) and executive functions. Working 
memory was the only executive function skill that was significantly correlated to Narrative 
Comprehension. The executive function skills of shifting, planning/organizing, and monitoring 
had the most significant correlations to general narrative production abilities. Furthermore, 
measures of narrative microstructure, specifically productivity, were significantly correlated to 
BRIEF scores, indicating that the length and lexical diversity of narratives relies in part on the 
executive function skills of shift and plan/organize. INMIS Productivity measures had stronger 
relationships to BRIEF scores than Complexity, suggesting that the overall word output and 
diversity of  vocabulary in narratives may rely more on executive function skills than the length 
of T-units and degree of syntactic complexity. 
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Comparison to Previous Research 
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Results from the study are consistent with findings from studies by Trainor (201 2) and 
Liesen (20 1 1 ) .  Liesen found stronger relationships between expressive language skills (in 
isolated tasks) and executive functions, than between receptive language skills and executive 
functions in the same group of subjects that participated in the current study. This pattern 
continues with applied language tasks, or narrative abilities, and executive functions. Of interest 
was the fact that the current study found a stronger relationship between narrative language 
(TNL) and executive functions (BRIEF) (- .502**) than Liesen found between structured 
language tasks on the CELF and the BRIEF (-.448*).These findings may suggest that greater 
application of executive function skills may be required for applied narrative tasks than for 
isolated language tasks. 
Trainor (201 2) did not measure narrative comprehension but found numerous significant 
correlations between expressive narrative skills and executive functions of shift, plan/organize, 
inhibit, working memory, and emotional control for a group of preschoolers with typical and 
impaired language. The current study supports Trainor' s  results by also finding numerous 
relationships between expressive oral narration and executive function skills of shift, 
plan/organize, and monitor in a group of elementary school-age children. Results from the 
current study also suggest that the narrative productivity is significantly related to the executive 
components of shifting (flexibility), organization, and planning. This finding is in agreement 
with Trainor' s  research regarding the preschool population. Trainor found that Sentence Length 
on the Renfrew Bus Story was significantly related to BRIEF scores (shift and plan/organize) at 
the . 0 1  level. Congruent to the current study, the specific executive skills of shifting (-.482**) 
45 
ORAL NARRATIVES AND EXECUTIVE FUNCTIONS 
and plan/organize (-.333*) were found to be significantly related to productivity or word output 
(Sentence Length).  
Research by Hooper, et al. (2002) found that children who produced "good" versus 
"poor" written narratives differed on executive function measures of initiation and shifting but 
not on inhibitory skills. Results from the current study supported Hooper in that expressive oral 
narrative skill on th e TNL was significantly related to shift but not significantly related to 
inhibitory skills. The area of disagreement was Hooper's finding of a difference with initiation, 
whereas the current study did not find a significant relationship with that executive function 
component. 
Theoretical Implications 
As reported above, the current study as well as Trainor (201 0, 20 1 2) found a stronger 
relationship between narrative language and executive functions than between structured 
language tasks on the CELF and the BRIEF (Leisen, 201 1 ;  Trainor 201 0  & 20 1 2).These findings 
may suggest that greater application of executive function skills may be required for applied 
narrative tasks than for isolated language tasks, and supports recent research and theoretical work 
on narrative skills in the field of neuropsychology. 
Although narrative neuroscience is a recent area of study, research h as provided insight 
about the structures of the brain that are consistently activated for narrative tasks (Mar, 2004). 
Mar has summarized findings from research in this area (2004). According to recent imaging 
studies, the areas of the brain activated for narrative processing abilities are not the same areas 
activated for word and sentence-level processing (Robertson et al. ,  2000; Crozier et al. ,  1 999). 
Lesion studies and research with the aphasic population have found dissociation between syntax­
level and discourse-level abilities; individuals with aphasia demonstrated intact discourse 
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abilities, but severe syntax-level impainnents (Kazmarek, 1 984; Sirigu et al. ,  1 998;  Alexander, 
2002; Rubin & Greenberg, 2003). Imaging and lesion studies suggest that the right hemisphere is 
greatly important to narrative abilities, and the activation for narrative processes differs from 
activation patterns for attention, word recognition and production, episodic encoding and 
retrieval, imagery, word retrieval, and working memory (Cabeza & Nyberg, 2000). 
Clinical Implications 
Results from this study suggest that expressive language skills in applied narrative tasks 
engage not only language abilities, but also executive functions. Narrative production skills are 
strongly related to the executive components of shifting, planning, organizing, and monitoring. 
Implications for language therapy include the notion that children whose narratives are below 
average may require not only language-based intervention, but also executive skill intervention. 
It is also worth noting that speech-language pathologists (SLPs) may assume or rely upon intact 
executive functions when developing accommodations and compensatory strategies for children 
with language impairments. 
It may be advisable for SLPs to evaluate children's  executive functions in addition to 
their language skills, particularly when high-level language skills, such as narrative production, 
are in question. In addition, the degree of a child's executive functioning should be taken into 
consideration when developing compensatory strategies for children with language-based 
learning disorders. Remediation strategies that go beyond language and verbal short-term 
memory may be helpful for children with executive function deficits (Henry, Messer, & Nash, 
201 1 ). Some of these strategies include providing hints for planning solutions to problems, 
reducing task-related working memory loads, and reminding the child to inhibit unhelpful or 
immature responses. During adolescence, academic requirements rely on intact language and 
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executive function skills (Hughes, Turkstra, & Wulfeck, 2009). For example, in order to 
complete a book report, students must plan how long it will take to read the book, organize 
thoughts into writing, and edit the report to ensure the document is coherent. Sometimes 
children are advised to use strategies to successfully complete tasks . For example, the verbal 
rehearsal strategy may be used to remember which books and other items need to be taken home 
in order to complete a project. This strategy incorporates both executive function and language 
skills .  Compensatory strategies similar to the previous example may need to be modified, based 
on the child' s degree of executive function and language abilities. A child with deficits in both 
language skills and executive functions is likely to require different kinds of accommodations 
than a child with a language deficit and typical executive function skills .  
Limitations 
One of the limitations of the study is that all of the participants attended the same public 
elementary school in Central Illinois and had similar demographics, including only Caucasian 
first and third graders with little diversity in culture and socioeconomic status. Furthermore, this 
study only included children with typically developing language skills. 
Although executive functions are measured in an ecologically valid manner, they are also 
based on parent report rather than direct measures. A more robust study would include both 
direct and indirect measures of executive functions. 
Another limitation of the study was the use of only a few types of narrative tasks, 
including narrative retell, story generation with a picture sequence, and story generation with a 
single picture. Each type of narrative task requires varying levels of demand. In order to further 
investigate the relationship between narrative ability, researchers should develop studies using 
varying types of narrative tasks, including both oral and written. These studies could corr elate 
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individual executive function skills with performance on each narrative task to determine 
individual relationships that would provide insight about the reliance on certain executive 
functions for specific narrative tasks. 
Future Research 
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Continued and expanded research with larger sample sizes and differing demographics 
will help validate and expand current findings. Future research with a larger, more diverse 
population will determine if the results can be applied to the general population in differing ages. 
Specific knowledge of the exact relationships between typical language and executive functions 
would be helpful as we attempt to identify the nature of language and executive function deficits. 
Research should extend to include children with language disorders to investigate the 
relationship for executive functions and narrative skills in the language disordered population. 
Similar studies should be performed with more direct measures of executive functions to 
determine if the same relationships exist with direct and indirect measures. Varying narrative 
tasks should be used to investigate how the type of tasks influences executive function 
performance. Systematic variation of narrative tasks could provide information about how 
children with known executive function strengths and weaknesses perform on varying narrative 
comprehension and expressive tasks. Furthermore, expansion of our knowledge in the area of 
language and executive functions can also support the development of effective treatment 
protocols to help children utilize language and executive function skills to develop 
independence, academic success, and robust communication. 
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September 3 0, 201 0  
Jacquelyn Liesen 
Communication Disorders and Sciences 
Thank you for submitting the research protocol titled, "The Relationship Between Language 
Skills and Executive Functions in School Age Children" for review by the Eastern Illinois 
University Institutional Review Board (IRB). The IRB has approved this research protocol 
following an expedited review procedure. IRB review has determined that the protocol involves 
no more than minimal risk to subjects and satisfies all of the criteria for approval of research. 
This protocol has been given the IRB number 1 0- 1 02 .  You may proceed with this study from 
9/28/2 0 1 0  to 9/27/201 1 . You must submit Form E, Continuation Request, to the IRB by 
8/27/20 1 1 if you wish to continue the project beyond the approval expiration date. 
This approval is valid only for the research activities, timeline, and subjects described in the 
above named protocol. IRB policy requires that any changes to this protocol be reported to, and 
approved by, the IRB before being implemented. You are also required to inform the IRB 
immediately of any problems encountered that could adversely affect the health or welfare of the 
subjects in this study. Please contact me, or the Compliance Coordinator at 58 1 -8576, in the 
event of an emergency. All correspondence should be sent to: 
Institutional Review Board 
c/o Office of Research and Sponsored Programs 
Telephone: 5 8 1 -8576 Fax: 2 1 7-58 1 -7 1 8 1 
Email :  eiuirb@www.eiu.edu 
Upon completion of your research project, please submit Form G, Completion of Research 
Activities, to the IRB, c/o the Office of Research and Sponsored Programs. 
Thank you for your assistance, and the best of success with your research. 
Robert Chesnut, Chairperson 
Institutional Review Board 
Telephone: 5 8 1 -2 1 25 
Email : rwchesnut@eiu.edu 
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Dear Parents, 
We would like to invite you and your children to participate in a short study by an Eastern 
Illinois University undergraduate student, Jacquelyn Liesen. Last year a student (Kathleen 
Trainor) from EIU worked with parents and students from the four year old class at Tiny Tech in 
Shelbyville to investigate how children's skills such as planning, organization, and flexibility 
might be related to language skills. Kathleen found some interesting relationships with the four 
year olds and Jacquelyn would like your assistance to look at the same type of skills with older 
children in first and third grade. 
• We are asking your permission to evaluate your child 's  language skills through a 
vocabulary and general language assessment and your child's story telling skills through 
a story retelling task. 
• We are also asking that you consider completing and returning a 63-question survey 
about your child's  attention, organization, flexibility and planning in everyday life. It 
should only take 1 0- 1 5  minutes to complete the survey. (We will send this questionnaire 
home at a later date.)  
• Please sign the final form in this document and return it to your child's teacher within 1 0  
days. You may agree to participate with the study or decline participation, but either way 
please return the form (your child will receive a small prize for returning the form). 
The children who participate will complete their tasks at Main Street Shelbyville Elementary 
during the school day. We are estimating that this would take a total of approximately an hour to 
an hour and a half per child and would likely occur in shorter 20-30 minute segments over a 
couple week period. We will coordinate assessment times with your child' s teacher so that 
important classroom instruction will not be missed. We also could test some children 
immediately before or after school if parents prefer. The children will choose a small prize for 
their participation in the assessments. We would like to do the testing during fall and winter. We 
will summarize the results for all the children as a group and will not be looking specifically at 
any one child ' s  performance. No names or identifying information will be used in Jacquelyn's  
thesis or discussion of  her project. If  you would like a summary of  your child' s results and/or the 
summary of findings for the group, we can send that to you. 
We have talked to Mrs. Bence about the project as well as teachers, Teresa Clark and Kim 
Duckett. They have agreed to let us test the children during the school day. Ms. Clark and Ms. 
Duckett will introduce Jacquelyn to the children. Ms. Clark and Ms. Duckett will also explain 
that Jacquelyn will be showing the children pictures and asking them to tell her a story. 
Jacquelyn will ask each child individually if they want to go with her to see the pictures and tell 
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a story. If any of the children decline or are reluctant, Jacquelyn will not include them in her 
study. 
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Rebecca (Becky) Throneburg is Jacquelyn's  thesis advisor. She lives in Shelbyville (and has 
children at Main Street and Moulton). She would be happy to meet with you or talk by phone to 
discuss any questions you might have about Jacquelyn's  project. Her home phone number is 
774-5558 and cell number is 549-2838. Thank you for considering this request. 
Sincerely, 
Rebecca Throneburg, PhD, CCC-SLP Jacquelyn Liesen 
Professor Departmental Honors Student 
Eastern Illinois University Eastern Illinois University 
61 




ORAL NARRATIVES AND EXECUTIVE FUNCTIONS 
Consent to Participate in Research 
You are invited to participate in a research study conducted by Jacquelyn Liesen, Dr. Rebecca 
Throneburg, and Mrs. Jill Fahy from the Department of Communication Disorders and Sciences 
at Eastern Illinois University. Your participation is completely voluntary. Please ask questions 
about anything you do not understand before deciding whether or not to participate. 
• Purpose of the Study 
The purpose of this research is to investigate the relationship between Executive Function skills 
and narrative language skills. 
• Procedures 
If you volunteer your child to participate in this study, you will be asked to : 
Complete a questionnaire regarding your child' s  executive functions skills. These include your 
child' s  ability to attend, initiate an action, plan, organize, attain goals, and monitor their 
performance toward a goal. Additionally, your child will participate in a receptive language test, 
which consists of pointing to pictures. Your child will also participate by answering questions 
about a story and retell a story to examine their narrative language skills. The last test will 
examine your child' s overall language skills. Testing of all participants will be video recorded to 
ensure that data collection is accurate. The testing your child participates in should last 
approximately one and a half hours. Results and findings will be summarized and sent home. 
• Potential Risks and Discomforts 
Overall, risks are considered minimal. Children will participate in the assessments in a 1 to 1 
setting with the researcher. At Main Street Shelbyville Elementary School the teachers will 
introduce the student researcher and make sure the children feel comfortable talking with her 
prior to testing. This study will not pose any safety or health concerns. Children will miss 90 
minutes of class time over multiple days, but testing may be conducted immediately before or 
after school if parents prefer. 
• Potential Benefits to Subjects and/or Society 
Potential benefits include information on children's receptive and narrative language abilities, 
and its relation to their executive function abilities. 
• Confidentiality 
Any information that is obtained from this study that can be identified with your child remains 
confidential and will be disclosed only with your permission or as required by law. 
Confidentiality will be maintained by means of storing observation data in a locked file cabinet 
at the EIU Speech-Language-Hearing Clinic. Children will be assigned a number, numbers rather 
than names will be on all test forms. When presenting results of the study, only group results will 
be shared or pseudonyms will be used to protect the identity of the participants. 
• Participation and Withdrawal 
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Participation in this research study is completely voluntary. If you give permission for your 
child to participate in this study, you may withdraw your child at any time without consequences. 
You may also refuse to answer any questions you do not want to answer. There is no penalty if 
you withdraw from the study. 
• Identification of Investigators 
If you have any questions or concerns about this research, please contact Jacquelyn Liesen, Dr. 
Rebecca Throneburg, or Mrs. Jill Fahy at 2 1 7-58 1 -271 2  or EIU Speech-Language-Hearing 
Clinic, 600 N. Lincoln Ave, Charleston, IL 6 1 920. 
• Rights of Research Subjects 
If you have any questions or concerns about the treatment of human participants in the study, 
you may call or write: 
Institutional Review Board 
Eastern Illinois University 
600 Lincoln Ave. 
Charleston, IL 6 1 920 
Telephone: (2 1 7)58 1 -8576 
E-mail: eiuirb@www.eiu.edu 
You will be given the opportunity to discuss any questions about your rights as a research subject 
with a member of the IRB. The IRB is an independent committee composed of members of the 
University community, as well as lay members of the community not connected with EIU. The 
IRB has reviewed and approved this study. 
Please check one of the items below: 
__ I agree to participate in the study. I hereby consent to the participation of 
�-------------� , a minor/subject in the investigation herein described. 
I understand that I am free to withdraw my consent and discontinue my child ' s  participation at 
any time. 
or 
__ I decline participation in the study for ________________ , a 
minor/subject. 
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Signature of Minor's Parent or Guardian Date 
Please check below if you would like a summary of your child's  results sent to you in the spring 
when the study is completed. 
__ Yes, please send a summary of results sent to me for my child. 
Please use the space below to comment if you have any preferences about time to assess your 
child (e.g. before/after school, other special considerations) or any other comments you may 
have. 
I, the undersigned, have defined and fully explained the investigation to the above subject. 
Signature of Investigator Date 
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ASSENT TO PARTICIPATE IN RESEARCH 
(assent will be read/explained to all first and third grade participants) 
My name is Jacquelyn Liesen. I am from Eastern Illinois University. 
I am asking you to take part in a study because we are trying to learn more about the way you 
tell a story and relates to how you act everyday according to your parents and teacher. 
If you agree to be in this study I will ask you to point to a picture from a page with a few 
pictures on it. I will also ask you to tell me a story after I tell you one while we look at 
pictures to help us remember the story. You will miss a little bit of school time. It is also 
okay if you are a little nervous. You will be asked to work hard, but choose a prize each day 
for working with me. 
Your parents have given their permission for you to take part in this study. Even though your 
parents said "yes," you can still decide not to do this.  
If you don't want to be in this study, you don't have to participate. Remember, being in this 
study is up to you and no one will be upset if you don't want to participate or even if you 
change your mind later and want to stop. 
You can ask any questions that you have about the study. If you have a question later that 
you didn't think of now, you can call me, your parents have my phone number (2 1 7) 3 1 6-
3292 or ask me next time. 
Signature of Minor Date 
I, the undersigned, have defined and fully explained the investigation to the above subject. 
Signature of Investigator Date 
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INMIS Segmentation and Coding Guidelines 
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Rules for Segmenting and Coding INMIS Narrative Transcripts 
1 .  SEGMENTING 
a. Where does one T-unit end, and the next one begin? (Segmenting cannot be 
accomplished unless you Identify dependent clauses) 
2. IDENTIFY DEPENDENT CLAUSES 
a. There are a variety of ways to become a dependent clause 
b. Most of those ways will end up using a subordinating conjunction, which you 
have to count as a SUBORD-WORD 
3 .  CODING 
a. Which T-units are COMPLEX? (They have a dependent clause) 
b. Which words are COORD? (They link two T-units into one idea) 
c. Which words are SUBORD? (They create a dependent clause) 
SEGMENTING RULES 
1 .  T-unit = one main clause 
a. What are the rules for separating compound sentences into 1 T-unit? 
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I .  Separate any compound sentences (made up of2 main clauses joined with 
a coordinating conjunction) into 2 T-units 
11. The coordinating conjunction always goes with the 211d T-unit 
m .  The word "and" (or, nor, for, yet, but, and then) MUST serve the role of 
coordinating the two main clauses. (If it does, we will code it COO RD.) 
iv. If you have new/unrelated ideas, then the word "and" is nothing more than 
a list-maker. 
2 .  T-unit = one main clause + any dependent(subordinate) clauses. (We will code this 
COMPLEX) 
a. What are the rules for identifying a "dependent clause"? 
i .  See below 
b .  What are the rules for segmenting Dialogue? 
I. Introducer-words are a main clause 
I. "He said, " 
IL First words the introducer says are a dependent clause (nominal object) 
I. "He said, I don 't want you here " 
iii. If a second statement is said, start a new T-unit 
1 .  "He said, I don 't want you here. " 
2. "Go away" 
RULES FOR IDENTIFYING DEPENDENT CLAUSES 
• These will pair up with their main clause, into 1 T-unit 
• If you find a dependent clause, you will code that T-unit as COMPLEX 
• When you find dependent clauses, you will also probably find a subordinating 
conjunction 
• If you see a subordinating conjunction, you will code it as SUBORD 
1 .  How to find a Dependent Clause 
There are various types. They FREQUENTLY start with a subordinating conjunction, 
and SOMETIMES start off with a relative pronoun. See Relative Clauses, below. 
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There are many subordinating conjunctions: 
Since, though, unless, until, when, where, whereas, also, besides, then, however, still, that, 
therefore, wherever, whether, while, why, thus, after, although, as, as well as, because, if, rather 
(Justice et. al) 
a. A subordinating conjunction is present to provide a conditional state 
required or attached to the idea in the main clause. 
• If she is happy, we will have tea. 
• Because she is happy, we will have tea. 
• Until she is happy, we will not have tea. 
• She is happy; therefore, we will have tea 
b. An adverb clause is  present, using a subordinating conjunction, to convey 
time, place, or motivation for an action in the main clause. You might see 
these kinds of subordinating conjunctions: after, where, when, 
before 
• Before I go, we will have tea. 
• After she leaves, we will have tea. 
• When she is here, we will have tea. 
c. A noun clause is present that stands in as the subject, or the direct object, of 
the main clause. You might not see any subordinating conjunction used at 
all for the noun clause. The only one you MIGHT see, would be "that" . . . .  
./ And sometimes, the word "that" is not even spoken. It is assumed . 
./ If there is no subordinating conjunction used to create the noun 
clause, then there is no SUBORD word for you to count . 
./ But there IS the noun clause, which would make the T-unit 
COMPLEX. 
• What I saw was a big ship (nominal as subject) 
• He told his parents (that) the ship was gone (nominal as object) 
• The dog was (the thing that was) what he wanted (nominal after be 
verb) 
• He knew what to do with the dog (nominal as a direct object 
clause, including an infinitive verb-p. 44-the only time 
Hughes' book counts infinitives as being within/part of a clause) 
d. A relative clause is present. RELATIVE CLAUSES DO NOT START OFF 
WITH SUBORDINATING CONJUNCTIONS. THEY ARE INITIATED 
WITH WORDS CALLED RELATIVE PRONOUNS (WHO, WHOM, 
WHOSE, WHICH, THAT, TO ACT AS THE SUBJECT OF THE 
DEPENDENT CLAUSE, AND ELABORATE ON THE SUBJECT OF THE 
MAIN CLAUSE. RELATIVE PRONOUNS ARE NOT SUBORDINATING 
CONJUNCTIONS. 
• The ship, which was yellow, was big 
• The ship that landed in the park was big 
• The dog who ran away finally came back 
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e. An infinitive verb is present . 
./ Hughes' book does not consider infinitive verbs as clauses . 
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./ However, Hughes does comment that, sometimes, infinitives can be involved 
in a clause . 
./ Justice counted infinitives as clauses; therefore, we will count infinitives as 
clauses . 
./ Here is a list of all of the things an infinitive verb can do. No matter what 
they do, Justice counted them as a clause, and so will we. 
1 .  Infinitive verbs may simply belong to the subject of the main clause 
• She wants to go. (She is the subject of one main clause. To go is 
her verb) 
2.  Infinitive verbs may be in a state Justice calls "concatenatives" 
• Do you wanna go? (wanna is really meant to be (want) TO GO) 
• Are you gonna go? (gonna is really meant to be (going) TO GO) 
3 .  Infinitive verbs may be lacking the word "to" (called a bare infinitive) 
• Help him (to) find his coat. (The infinitive is not fully stated) 
4. Infinitive verbs may belong to the subject of the DEPENDENT CLAUSE 
CODING RULES 
• She wants him to go. (She is the subject of the main clause. Him 
is the subject of the dependent clause, which is not stated, but is 
assumed . . . .  
• She wants (that he will be going) 
• She wants (that he should go) 
• She wants (the condition of him getting the hell out of here) 
1 .  COMPLEX = T-unit containing one main clause + any dependent clauses 
2 .  SUBORD = a  single word, specifically, a SUBORDINATING CONJUNCTION (NOT 
A RELATIVE PRONOUN) used to connect a subordinate clause to its main clause 
3 .  COORD = a  single word, used to conjoin 2 main clauses, which you will have broken up 
into 2 separate T-units. Specifically, one of the F ANBOYS that is truly linking an idea 
into 2 T-units. If the word "and" is there, or the phrase "and then" . . . . . . .  And if those 
words are JUST MAKING A LIST OF UNRELATED IDEAS, then you CANNOT code 
them as COORD. 
INMIS Equations for Productivity and Complexity (Justice et al., 2006) : 
Productivity= - 1 .60 + ( -0.00 1 0 x MLT-W) + ( = -0.2 1 x PROPCOMPLEX) + (0.0 1 7  x NDW) + 
( -0.00054 x TNW) + (0. 0 1 4  x COORD) + (0.0072 x SUBORD) + (0.0094 x LENGTH) + (0.068 
x COMPLEX). 
Complexity= -2 . 84 + (0. 2 1  x MLT-W) + ( -0.0027 x TNW) + (0.028 X COORD) + (0.026 x 
SUBORD) + ( -0.085 x LENGTH) + (0/ 1 4  x COMPLEX). 
